Production of a cell-associated and secreted plasminogen activator by cultured rat granulosa cells.
The localization and time-related production of plasminogen activator (PA) by ovarian granulosa cells was studied by measuring the plasmin-mediated lysis of the chromogenic substrate H-D-norleucyl-hexahydrotyrosyl-lysine-p-nitroanilide diacetate. Granulosa cells from diethylstilbestrol-implanted immature rats produced both a cell-associated and a secreted PA, as indicated by increased hydrolysis of the substrate by the cells or extracellular medium. The formation of cellular PA was induced by FSH and was detectable as early as 2 h during a 72-h culture, with 80% of the maximal activity present by 6 h. In contrast, negligible PA activity was detected in the extracellular medium until 6-20 h of culture, after which time the secreted PA activity continued to rise throughout the 72-h culture period. Control cells also produced both cellular and secreted PA, but in lower amounts than cells stimulated by FSH. The presence of cellular PA was further indicated by a 2-fold rise in PA activity after solubilization of granulosa cells with increasing concentrations of the detergent Triton X-100. However, freshly prepared granulosa cells had no detectable PA activity in the absence or presence of detergent, suggesting that the PA was synthesized during culture. Actinomycin D and cycloheximide suppressed cellular PA production when added during the first hours of granulosa cell culture, but had little effect when added from 44-48 h of culture. In contrast, both actinomycin D and cycloheximide reduced secreted PA activity from 44-48 h. The expression of cellular PA activity was only partially dependent on the presence of fibrin, while the secreted PA fully required fibrin. These results demonstrate gonadotropin-regulated production of both cellular and secreted types of PA by granulosa cells. The cellular form is produced in the first hours of culture when it is sensitive to macromolecule synthesis inhibitors and is partially dependent on fibrin. The extracellular PA is predominantly secreted after the first 24 h of culture and requires fibrin for its activity. The differential activities of the two types of PA may be involved in the control of hormone-induced processes during granulosa cell differentiation.